Transcriptional activity and diversity of comammox bacteria as a previously overlooked ammonia oxidizing prokaryote in full-scale wastewater treatment plants.
The discovery of complete ammonia oxidizing bacteria (CAOB) has fundamentally overturned the traditional recognition of nitrification. However, little was known about the transcriptional activity and diversity of the newly recognized ammonia oxidizing prokaryote in engineered ecosystems. To fill this gap, transcriptional investigations of CAOB amoA genes were carried out comparatively with the canonical ammonia oxidizing bacteria (AOB) and archaea (AOA) in eight full-scale wastewater treatment plants (WWTPs). Remarkably, qPCR results revealed the transcriptional levels of CAOB amoA gene were unexpectedly high in most of samples with the highest 24-fold that of AOB amoA, suggesting CAOB were actively participating in ammonia oxidation while they were previously overlooked. This result also well explained the confusing high abundances of genus Nitrospira which were frequently detected in WWTPs. Furthermore, phylogenetic analysis based on high throughput sequencing indicated the CAOB amoA gene sequences formed three well-supported clusters and Nitrospira nitrosa cluster accounted for 97% of all the retrieved sequences, which was supposed to be the dominant taxon of CAOB in the ammonia-intensive environment due to niche partitioning. This study highlighted the significance of including the newly discovered ammonia oxidizing bacterial member when assessing the nitrification process and ecological function in the future.